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1.  Introduction 
There are a number of purposes to this paper.  Primarily I 
want to describe the learning that has taken place during 
my coaching time working with seated throwers.  
Secondly I want to share useful and practical information 
of the coaching process with current and future coaches.  I 
particularly want to highlight the technical improvements 
in the throwing pattern and describe how this was 
achieved by making changes in technique, strength and 
conditioning, and frame design. 
 
This process began as a result of a number of issues: 
 How to begin to coach seated throwing? 
 How to begin to understand the interaction 
between the athlete and the throwing frame? 
 
It is hoped that this paper will give an insight into the 
technical considerations for new and existing coaches of 
seated throwers, and also provide a starting point for 
future coaches.   
 
1.1   Previous Scientific Studies  
Probably the area that has provided the greatest learning 
platform from a coaching perspective concerns the 
technical side of seated throwing.  Currently there are 
limited coaching materials that actually tell you how to 
coach seated throwers.  Some technical aspects have been 
described in a limited number of studies based on 
kinematic analyses of seated shot, discus and javelin 
throwers. These studies mainly focused on the kinematic 
characteristics that related to elite and emerging seated 
shot-putters, discus and javelin throwers in relation to 
medical classification and performance1,2,3.  Later articles 
detail the parameters affecting the shot’s trajectory of elite 
seated shot putters4, specifically the speed, height and 
angle of release and how these parameters correlated to 
the functional level of the athletes.  All of these studies 
focused on athletes that were unable to use their legs, and 
thus were not really relevant to athletes with cerebral 
palsy, who often have function in their lower limbs.   
They also provide limited information that can be used 
from a practical coaching perspective.  As a coach I want 
user-friendly information that helps me understand what I 
see, and tells me what I am looking for.  
 
1.2  Cerebral Palsy and the definition of Class F34 
F34 is a cerebral palsy class, athletes with moderate to 
severe diplegia; it includes seated throwers with moderate 
to severe problems in lower limbs and minimal control 
problems in upper limbs and trunk.5 
 
Many F34 athletes are able to walk and consequently 
their legs play a significant part in their throwing.  
Athletes in this class use a 4kg shot-put and follow the 
IAAF rules regarding the release. Although athletes in 
this class have been classified together as having 
similar functional abilities, it does not mean that they 
will exhibit the same neuromuscular characteristics.  As 
a result the shot put technique will vary between 
athletes within the same classification.   
 
Cerebral palsy, often abbreviated to CP, covers a 
variety of neurological impairments resulting from 
brain development abnormalities or an acquired non-
progressive cerebral legion (6,7).  There are a number of 
areas of the impairment that influence the coaching 
process.   
 
1.  Inability to activate postural muscles in anticipation 
of voluntary movement. 
This means that athletes with CP are often unable to 
control muscular action in a way exhibited by able-
bodied athletes.  As a coach this is challenging, as the 
athlete is often unable to perform a given task as 
expected.   
 
2. Diminished proprioception, which is due to the 
difficulties communicating between the right and left 
hemispheres of the brain (8,9) and in memorising a 
suitable movement pattern (10).  This is relevant to the 
coach when trying to develop drills specifically for the 
arms or legs, for example.  Often an athlete with CP is 
unable to separate his upper from his lower body.  This 
is particularly relevant in throwing events when it is 
desirable for the hip to come through before the 
throwing arm.  Because of the proprioception 
difficulties this separation between hip and arm is 
especially difficult to achieve.  Having said this, 
continued specified drills to encourage this movement 
pattern will eventually set down the pattern, it may just 
take longer than if working with someone that does not 
have CP. 
 
3.  Restricted range of movement in many joints 
including the ankle, knee and hip (10). The pathology of 
this restricted movement is neurological impairment but 
the resultant lack of function can vary due to a variety 
of factors including environmental, education and 
socio-economic. Some athletes have undergone 
extensive surgery to correct or improve the range of 
movement, which is then often influenced by the 
quality of the surgery.   
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As a consequence the majority of athletes in this class 
have difficulty with balance and stability, and therefore 
may need the assistance of a throwing frame to overcome 
this. 
 
1.3 Throwing frame 
During a seated shot put competition, each athlete is 
entitled to use his or her own throwing frame.  Each 
seated thrower constructs a throwing frame designed to 
best suit their functional ability to allow for maximal 
performance.  For athletes that are unable to use their legs 
then the throwing frame has more of a seated function.  
For F34 athletes who may have a good deal of function in 
their legs the throwing frame needs to provide support 
and stability, as well as assisting the athlete to get into the 
best possible throwing position. Consequently the 
interaction of the athlete and the throwing frame, and how 
this interaction might and does affect performance is of 
tremendous significance to the coach. 
 
Currently, the International Paralympic Committee (IPC) 
stipulate that the maximum height of the seat should not 
exceed 75cm and that during the throwing action the 
upper leg or knee must remain in contact with the frame 
at the point of release of the implement11.  These are 
presently the only restrictions on the design of the frame 
and technique.  
 
The features of a typical throwing frame may include 
wheels for easy manoeuvrability, a strapping system to 
anchor the athlete to the frame for stability, in accordance 
with the ruling, and a chain at each of the four corners to 
attach the frame to the securing system. There is also the 
option to use a pole to assist with balance and propulsion 
(Figure 1). 
*** Insert Figure 1 here *** 
 
1.4  Method 
I utilise video analysis on a regular basis during training 
to assist me with my vision on the technical aspects of the 
event.  I also take video footage of my athlete during 
competition to assess and track technical improvement 
and to justify my training prescriptions.   
 
The competition footage used in this analysis was gained 
as part of a larger project that has been running since the 
Sydney 2000 Paralympic Games, the Parashot Project.4   
Competition footage is perhaps the most useful to have as 
it shows the athlete performing in an environment that 
cannot be replicated completely during a training context.  
Research has also shown that video footage taken only 
during training is 15% less than the athlete’s personal 
best.1 
 
Competition footage from both front and left side views 
was used to undertake a comparative analysis.  Initially an 
overall analysis of each of the throwing techniques was 
described.  Each of the performances was then broken 
down into key positions and techniques were compared.  
Based on the analysis of Performance 1, technical and 
physical changes were made to this athlete’s 
preparation.   
 
This is a comparative study of the same athlete at the 
same competition held in consecutive years – Canberra 
Telstra ‘A’ 2003 (Performance 1) and 2004 
(Performance 2).  As the venues were the same this 
may reduce variables as the environmental and 
competition conditions were likely to be similar, as the 
competitions were held at the same time of year on both 
occasions.  For both competitions the best performance 
(longest distance) on each occasion were compared.   
*** Insert Table 1 here *** 
 
2.1 Equipment 
The competition footage was collected using two 
digital cameras directly linked to a laptop. The throws 
were recorded directly by computer software (Dart 
Trainer) and saved on the hard drive as AVI files. This 
presents the advantage of recording simultaneously 
using both cameras (front and left side views). The 
synchronization of the two views could be conducted 
during the recording.  Furthermore, the data was saved 
in a format immediately ready for the subsequent 
analysis.  This means that the footage is available 
immediately so athletes and coaches can view it soon 
after the performance.  This system is also 
advantageous in a training context as it once again 
allows the coach and athlete to review technique 
immediately after the event, thus increasing the 
effectiveness of technical feedback. 
 
In the 2003 competition (Performance 1) the maximum 
distance achieved was 7.83m and 8.87m was achieved 
in the 2004 competition (Performance 2).  Thus, in a 
twelve month period this athlete has shown a 13% 
increase.   
 
*** Insert Table 2 here *** 
 
3. Training Prescriptions  
3.1 Strength & Conditioning 
If the athlete cannot control the movement and maintain 
the body position then this may not be the most 
effective movement pattern. It was noticed during 
coaching that that this was the case, the athlete was 
unable to maintain the body position whilst moving 
through the preparation phases.  Of particular concern 
was that the athlete's hip movement pathway was very 
"loose" and was not travelling forward in a direct line 
to an extended position at the front of the frame.  This 
might indicate a weakness in the hip and abdominal 
regions.  The athlete was relying mainly on the right 
arm strength to "pull" him up with the pole to an 
extended position at the front.  Instead the athlete 
should be trying to drive to this position on using his 
quadriceps and gluteal muscles.  The athlete is relying 
on the throwing frame instead of capitalising on the 
frame. 
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Based on visual observations noticed during training 
sessions and from video recordings, to be able to improve 
technique, changes and additions to the athlete's strength 
and conditioning program would include: 
• Increased mobility and flexibility especially in the 
lower limbs - so that the athlete has an increased 
active movement range to be able to utilise his legs 
more (to drive into the extended position at the front 
of the frame instead of pulling with his right arm). 
• Increased strength work for hip region, particularly 
hip flexors and gluteals - in association with this 
increased mobility in these areas the athlete then 
needs the strength to undertake the drive forward. 
• Increased abdominal strength work (especially core 
stability) - this will allow the athlete to maintain a 
strong body position whilst moving through the 
preparation phases. 
 
Each of these additions was incorporated into the athlete's 
yearly training plan with particular emphasis during the 
athlete's general preparation phase. 
 
3.2 Technical Changes  
• Number of Preparation Phases - as stated earlier if the 
athlete is unable to maintain a strong body position 
during the preparation phases then this may not be 
the most effective movement pattern.  Consequently, 
the number of preparation phases will be reduced 
from 2 to 1. 
• Foot position - feet position needs to be considered 
because, as the athletes are often fixed into footplates 
(unable to be moved), the correct positioning is vital.   
The right foot position will be changed from outside 
the line of the hip on the right side, so that it is 
immediately under the right hip.  By positioning the 
foot under the hip the force to drive the body forward 
and into extension will be more direct.  The left foot 
position will be moved further to the back of the 
frame to increase the distance between the feet.  This 
will allow the athlete to transfer his weight further 
back over his rear leg, resulting in greater loading 
and increasing the time spent on the implement. 
• Placement of the shot - the shot will be moved to 
under the jawbone, into the small of the neck.  This 
will allow the athlete to raise his left elbow to 
shoulder level, and keep it behind the line of the shot. 
 
*** Insert Table 3 here *** 
 
4.  Outcomes of training prescriptions 
When working with athletes with cerebral palsy any 
alterations to technique such as changing movement 
patterns is very significant.  Consequently it was 
important to only make minor changes, repeat this 
movement pattern over and over again, before instigating 
another change.  This was achieved by: 
• Starting the athlete off in a strong position at the back 
of the frame (Starting Position).  The athlete was then 
asked to activate all his major muscles in this position 
so that he could feel what his body needed to do.  
This meant that the major muscles were asked to 
isometrically contract for an extended period of 
time (building upto 10 seconds at a time).  A good 
exercise was to gently push the athlete whilst in 
this position, the aim being that the athlete's 
muscular tension prevented any external 
movement. 
• Significantly increasing the number of repetitions 
of a particular drill to address difficulties in 
memorising movement patterns.  All throwing 
drills began from this starting position and were 
constantly repeated in exactly the same way so the 
athlete over time got a feeling for this position and 
movement pattern.  This also established a 
technical routine that makes memorising the 
movement pattern easier for the athlete with 
cerebral palsy.   
• By reducing the movement pattern to a single 
preparation made the throwing pattern much more 
simple to perform.  It now consisted of: start from 
the back, drive up into forward extension, return to 
back of frame before moving quickly in to the 
delivery phase. 
 
5.  Further implications for coaching 
Regular performance analysis has been invaluable and 
by breaking the movement pattern down into smaller 
sequences has provided a better understanding of the 
importance of detail when describing technique.  It has 
allowed what is happening at each of these stages to be 
described.  Positive intervention can then be made not 
only from a technical point of view but also by 
addressing any weakness in the physical preparation of 
the athlete.  This learning has allowed a technical 
progression to occur as shown by the differences 
between Performances 1 and 2, and the improvement in 
athlete performance is the obvious indicator of this 
progression.  Although an increase in performance is 
multi-factorial it is difficult to say that this intervention 
also made the difference.  However, it seems that is has 
contributed to the desired outcome, an improvement in 
performance.   
 
This work has led to further biomechanical analysis of 
both shot and discus, particularly for athletes in Class 
F34 by: 
 Investigating the effect of changes in the 
design of the frame (i.e. foot position and 
frame position) and how this influences 
alterations in technique 
 Refining an apparatus that measures the 
usage of key features of the throwing 
frame (i.e. rotating foot position). 
 
As a result, a throwing frame that is fully adjustable has 
been developed and created (Figure 2).    
 
*** Insert Figure 2 here *** 
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It has also created an approach that relies on the 
integration of biomechanics within an evidence-based 
training framework.  This means that any decisions made 
concerning throwing technique and/or frame design are 
based on tangible biomechanical data taken in three 
differing contexts, during training, in the laboratory and 
during competition.12 
 
6.  Conclusion 
This paper described a one year coaching strategy which 
included interventions that addressed a number of areas to 
coaching seated throwing including technical, physical 
preparation and frame design aspects. 
 
It is a stepping-stone to future in-depth understanding of 
the throwing technique of seated shot-putters.  It is 
anticipated that similar approach can be used on the other 
throwing events and with other athletes with differing 
classifications with a view to developing relevant 
coaching strategies.   
 
Other potential outcomes of this project are to: 
 Obtain general principals to provide educational 
guidelines for the construction of a throwing 
frame; 
 To provide better coach education by enhancing 
and updating current curriculum in the area of 
seated throwing; 
 To assist with the modification of rules e.g. 
design of the frame and throwing action 
 To help define the functional status of athletes – 
this might impact on the classification system to 
increase fairness of the event. 
 To provide resources to classifiers to enhance 
understanding of the functional outcomes of 
athletes with disabilities. 
 Identify future topics of research for sports 
scientists. 
 
7. Note 
In 2005, this athlete increased his personal best to 9.90m 
and is now ranked 4th in the world in Class 34.   
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Figure 1: Example of throwing frame used by F34 athlete, showing features such as a pole and footplates 
Pole 
Footplate 
Footplate 
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Table 1: Participant Details 
Age 18 – in 2003 
Height (cm) 191 
Mass (kg) 87 
2003 – 8.03m Best Performance 
2004 – 8.87m 
2003 – 3 Australian Ranking 
2004 – 2 
World Ranking 2003 - 12 
 2004 – 6 
* Refer to note at end of article for 2005 performance and rankings 
Squad Athletics Australia Paralympic Preparation Program (AA-PPP3 squad) – 
developing athlete expected to be very competitive and potential medal 
winner for the 2008 Beijing Paralympic Games. 
Training progression From 14-16 years  
Throwing 2x per week 
From 16-17 years  
Throwing 2x per week 
Strength & conditioning 3x per week 
From 17 years to date 
Throwing 3x per week 
Strength & conditioning 3x per week 
Water based training 3x per week 
Track drills 2x per week. 
No of training hours 
(week)  
 
From 14-16 years  
2 hours 
From 16-17 years  
5 hours 
From 17 years to date 
10 – 12 hours 
Place of training Australian Institute of Sport, Canberra 
No of contact hours 
with coach (week) 
10 – 12 hours 
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Position Event
               
Table 2: Technical description for Performance 1 - 7.83m
The general throwing pattern has a double preparation (Posns 1-5) before beginning the final throwing phase (Posns 5-9).  The purpose of the preparation phases is to get the body so that 
the velocity at release is as large as possible.  It is important, however, that the athlete is able to maintain the preparation position whilst moving through the preparation phases.  If the 
athlete cannot control the movement and maintain the body position then this may not be the most effective movement pattern.  
Th fi l th i h (P iti 5 9) th thl t tt ti t t i t t d d iti t th f t i kl ibl
The athlete looking down with his elbow pointing to the ground.  This is mainly because the 
shot is being held at ear level, just in front of the ear.  There is also an extended lean at the 
left hip which suggests the athlete is sitting down at this point, rather than loading the rear 
leg. 
The athlete has pulled himself up to an extended position.  On first glance this is a fully 
extended position as required, but the pathway taken to get to this extension is not 
technically efficient. 
The return to the back is not controlled and the athlete sits down.  
As the athlete once again moves into extension, the control deteriorates even more in an 
attempt to generate velocity.  In getting from Positions 2 and 4 the athlete has moved his left 
hip through a circular path effectively moving in an arc away from the pole.  This looks like 
a movement that is not controlled and maybe indicative of weaknesses in the core and hip 
regions.  The right shoulder and hip are some distance away from the pole.  At this point the 
left elbow is almost in line with the left shoulder but has already moved in front of the shot, 
instead of staying behind it.
1
2
3
4
Forward Extension 1.  
Athlete pulls to an 
extended position at the 
front of the frame for the 
first time.
Starting Position for 
Performance 1. This 
is at the back of the 
frame.
Back Thrust. 
Athlete is positioned 
at back of the frame 
similar to starting 
position
Forward Extension 2.  
Athlete pulls to an 
extended position at the 
front of the frame for a 
second time.
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The final throwing phase (Positions 5-9) sees the athlete attempting to get into an extended position at the front as quickly as possible.
5
There is an evident drop of the left side.  The left elbow has dropped further and is pulling the left 
shoulder down also.  It is likely that the drop of the left hip has influenced the degree of drop of the left 
elbow, however this elbow was in a low incorrect position to begin with.  This imbalance in the hips 
leads to the left side of the body moving forward in a circular action around the pole.  Ideally the 
athlete should remain in a side on position for as long as possible, until the right shoulder has reached 
the pole whilst in an extended position at the knees and hips, thus creating torque in the upper body.
The athlete has returned to the back of the frame and this position should replicate the starting position. 
The hips are low indicating the athlete has unloaded the legs and is sitting down.  This maybe due to 
the athlete not being able to control the movement. The athlete is beginning to turn his head to the front 
and the the elbow is beginning to move  forward, suggesting maybe the athlete is initiating this action 
with the upper body instead of driving with the legs.  Because of the position of the shot and throwing 
elbow, the chest is in a closed position which limits the throwing action. 
The athlete is starting to release the shot.  He is still in a flexed position at his knees and hips. 
The athlete has rotated his hips to the front too early and the shot is already on its way to 
release.   Ideally Positions 6 and 7 should be reversed with the athlete keeping the shotput 
into the neck for as long as possible.  This effectively allows more time on the shot so that 
the maximum force can be extended for the longest possible time. 
The point of release which shows extended positions at the knees, hips and shoulders and 
release is some way ahead of the throwing pole, all of which are desirable.  However, the 
right hip and shoulder should be closer to the pole, suggesting weakness in core and hip 
areas.
The recovery with the athlete looking at the flight of the shot instead of looking past this 
point.  There is also over-rotation around the pole.
7
8
9
6
Start of delivery
Athlete returns to back 
of frame and is about to 
begin the delivery phase 
of the throw.
Point that shot leave 
the neck
Point that hips face to 
the front
Point of release
Recovery
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Position Event                
The shot has been repositioned under the jawbone which immediately allows for the elbow to 
be raised to shoulder level also encouraging it to remain in line with the shot. This elbow 
position allows the chest to open and be in an more extended position. The right shoulder is 
over the right hip which is now in line with the pole.  There is less of a drop at the left hip 
which suggests the athlete has now moved his weight over his left leg, in a more loaded 
position.  The athlete has effectively lifted his hips so he is no longer sitting down.
Table 3: Technical Description of Performance 2 - 8.87m
In Performance 2, the general throwing pattern now has only a single preparation (Positions 1-3).  
The most notable thing about the two performances is the number of positions that make up the throwing pattern, and this is due to the reduction in the preparation phases in 
Performance 2.  The first thing  was  to break down the movement pattern, so there were less parts to it.  As previously stated it is important that the athlete is able to get into an effective 
and strong preparation position for throwing, and to be able to maintain this whilst generating movement speed from the start to release (Posns 1- 6).  The athlete responded to this new 
simplified movement pattern and found it much easier to control his body.
The athlete has reached an extended position mainly by driving with his legs allowing his right 
arm to assist with this.  His right hip is closer to the pole which is desirable as ideally the pole 
needs to be used as a pivot on release.  The athlete's upper body has moved a little too far to the 
right of the pole.  Ideally the right shoudler should remain over the right hip so the shoulders 
are more level and the body more balanced.  However, the extended position is strong and 
looks controlled.  The elbow is at shoulder level remaining in line with the shot.
The athlete has dropped his hips more than desired and effectively is not loading the driving 
(left) leg as much as possible - is sitting down.  If the hips were held higher this would be 
reduced.  However, the raised elbow position allows the chest to remain open and makes the 
line of action much longer.  This allows the athlete to remain on the shot for longer, imparting 
force on the implement for a longer period of time. The athlete is also beginning to turn the 
head to the front rather than staying looking back, encouraging the throwing arm to stay back so 
that the drive forward is initiated by the legs.
The athlete has driven the right hip closer to the pole encouraging a more direct forward line of 
action (rather than a circular one as in Performance 1).  There is a slight drop of the left hip 
which draws the left elbow down somewhat.  The elbow remains behind the line of the shot 
which will allow for a greater force to be placed on the implement.  The higher elbow position 
allows the chest to remain open for longer.  Ideally the athlete should remain in a side on 
position for as long as possible, until the right shoulder has reached the pole and is in an 
extended position at hips and knees.
Starting Position for 
Performance 2.     
This is at the back   of 
the frame.
1
2 Forward Extension 1.
Athlete pulls to an 
extended position at the 
front of the frame for the 
first time.
3 Start of delivery
Athlete returns to back of 
frame and is about to 
begin the delivery phase of 
the throw.
4 Point that shot leave 
the neck
A. O’Riordan, L. Frossard. Seated shot-put – What’s it all about?  
 Modern Athlete and Coach. 2006.44 (2), 2-8  Page 10 of 11 
The hips facing front should follow extension at knees and hips, but the hips have been 
rotated to early and the shot is already on its way to release.  Despite not achieving 
extension at hips and knees, the athlete is in a stronger position as the hips and shoulders 
are level.  This is largely due to the right hip and shoulder being much closer to the pole, as 
the athlete has used his legs and right arm to drive the body upwards and forwards in a 
direct line.
The right side of the body is much closer to the pole on release. The hips and upper body 
look so much stronger now.  The athlete obviously has a good feel for the shot and is able 
to extend fully on release.
By being stronger in the hip and abdominal regions, the athlete is able to remain in an 
extended position without over-rotating around the pole.
5 Point that hips face to 
the front
6 Point of release
7 Recovery
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Figure 2: Fully adjustable throwing frame suitable for athletes those are able to use their legs. 
 
 
 
 
 
 
 
 
 
 
 
